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(54) COLOR LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To reduce the power consumption by increasing the 
utilization efficiency of a color light source and obtaining sufficient 
brightness even when the quantity of light of the color light source is 
decreased. 

CONSTITUTION: The color light source 6 is so driven and controlled as 
to emit red light, green light, and blue light in a one-frame period on a 
title-division basis and a liquid crystal panel 8 is so driven and controlled 
as to display a red image, a green image, and a blue image in the period 
wherein the red color is emitted by the color light source 6, the period 
wherein the green light is emitted, and the period wherein the blue light 
is emitted, erase the entire screen when the color light source switches 
the light emission colors, and switch the scanning direction at intervals of 
one frame. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the electrochromatic display display which performs a full color display 

using time difference color mixture (temporal mixing), i.e., the color mixture by time sharing. 

[0002] 

[Description of the Prior Art] Conventionally, the electrochromatic display display which performs the full color display 
other than the electrochromatic display display which performs a full color display as electrochromatic display display 
using the color mixture by time sharing using space color mixture (spatial mixing) is known. 

[0003] The electrochromatic display display which performs a full color display using this space color mixture is made to 
correspond to the array of a pixel on a liquid crystal panel, and since the light filter which comes to arrange a red (R) 
filter, a green (G) filter, and a blue (B) filter the shape of the strike live etc. is prepared and it is constituted, the yield at 
the time of manufacture has the trouble of a low. 

[0004] Moreover, in the electrochromatic display display which performs a full color display using this space color 
mixture, the permeability of a light filter was about 60%, and when the permeability of the liquid crystal itself was 
doubled, in order to become about 3 - 4% and to raise brightness, the permeability as the whole had to make the quantity 
of light of a back light increase, and, for this reason, also had the trouble that power consumption was high. 
[0005] On the other hand, since it does not need to prepare a light filter on a liquid crystal panel, the yield at the time of 
manufacture of the electrochromatic display display which performs a full color display using the color mixture by time 
sharing is also high, and it has the advantage that required brightness can be obtained, without enlarging the quantity of 
light of a back light. 

[0006] Conventionally, the thing as shows the important section to drawing 3 is proposed as electrochromatic display 
display which performs a full color display using the color mixture by time sharing. The color light source which can emit 
light to the timing which one became independent of about red light, green light, and the blue glow, and 2 are color light 
source mechanical components which drive the color light source 1 based on a synchronizing signal among drawing. 
[0007] In addition, as the color light source 1, what combined VFD (fluorescent display), PDP (plasma display panel), 
Light Emitting Diode (light emitting diode), or a white fluorescent lamp and an electrochromatic display is used, for 
example. 

[0008] Moreover, 3 is a liquid crystal panel arranged in the front face of the color light source 1, and the liquid crystal 
panel of an active matrix method and the liquid crystal panel of a ferroelectric method are used as this liquid crystal panel 
3, for example. 

[0009] At this example, they are 640 Y electrodes (signal electrode) Y001 and Y002... Y640 and 480 X electrodes X001 
and X002 (scanning electrode) ... The liquid crystal panel of the active matrix method of 640x480 dots which comes to 
prepare X480 is used. 

[0010] Moreover, 4 receives supply of driver voltage, a driving signal, and scanning data, and is the X electrodes X001 
and X002... X driver which drives X480, and 5 receive supply of driver voltage, a driving signal, and an indicative data, 
and are the Y electrodes Y001 and Y002... It is Y driver which drives Y640. 

[001 1] Drawing 4 is a timing diagram which shows operation of the electrochromatic display display shown in this 
drawing 3 , and while this electrochromatic display display sets frame frequency to 70Hz and sets one frame to 14.3mS(s), 
one frame is classified into R subframe (14.3mS/3), G subframe (14.3mS/3), and B subframe (14.3mS/3), and is driven. 
[0012] In addition, the wave of the portion described as the color light source 1 in this drawing 4 shows whether the color 
light source 1 is emitting light in the light of what color, and the portion in which the portion in which the portion 
described as "R luminescence" described it as the state which is emitting light in red light, and "G luminescence" 
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described green light as the state which is emitting light, and "B luminescence" shows the state where of light is emitted in 
tfte blue glow. 

[0013] Moreover, S001, S002, S479, and S480 show the scan line corresponding to the X electrodes X001, X002, X479, 
and X480, respectively, and the wave of the portion described as these [ S001 S002, S479, and S480 ] shows during 
which grade each scan line shows data (maintenance). 

[0014] For example, H level portion described as "RD" shows the state where red image data are displayed, H level 
portion described as "GD" shows the state where green image data are displayed, H level portion described as "BD" 
shows the state where blue image data are displayed, and L level portion shows the elimination state. 
[0015] When it becomes R subframe, in this electrochromatic display display namely, the color light source 1 Light is 
emitted in red light by control of the color light source mechanical component 2. the Y driver 5 The red image data RD of 
each scan line are outputted one by one, the X driver 4 is synchronized with this, and they are the X electrodes X001 and 
X002... X480 is driven and scanned one by one, and the red image based on the red image data RD is displayed. 
[0016] Next, when it becomes G subframe, by emitting light in green light by control of the color light source mechanical 
component 2, the Y driver 5 outputs the green image data GD of each scan line one by one, the X driver 4 synchronizes it 
with this, and the color light source 1 is the X electrodes X001 and X002... X480 is driven and scanned one by one, and 
the green image based on the green image data GD is displayed. 

[0017] Next, when it becomes B subframe, by emitting light in a blue glow by control of the color light source mechanical 
component 2, the Y driver 5 outputs the blue image data BD of each scan line one by one, the X driver 4 synchronizes it 
with this, and the color light source 1 is the X electrodes X001 and X002... X480 is driven and scanned one by one, and 
the blue image based on the blue image data BD is displayed. 

[0018] The blue image displayed by the red image displayed here by R subframe, the green image displayed by G 
subframe, and B subframe has time difference, color mixture is carried out on a visual sense, and the full color display of 
one frame is performed. 
[0019] 

[Problem(s) to be Solved by the Invention] In order to make the brightness of each scan line the same and to make it 
variation not arise in the brightness of the whole screen, in the electrochromatic display display of this conventional time- 
division system, it is necessary in each scan line to make the same time to hold data in all scan lines, and to make the 
same the period and elimination period which display data for this reason. 

[0020] Consequently, in the electrochromatic display display of this conventional time-division system, the use efficiency 
of the color light source 1 had the trouble that the advantage of the time-division system that required brightness can be 
obtained could not fully be employed efficiently, without having had to make the quantity of light of the color light source 
1 increase, and enlarging the quantity of light of the color light source 1, when it is going to become abbreviation 1/2 and 
is going to obtain sufficient brightness. 

[0021] Even if this invention raises the use efficiency of the color light source and lowers the quantity of light of the color 
light source in view of this point, it can obtain sufficient brightness and aims at offering the electrochromatic display 
display of the time-division system which enabled it to attain reduction-ization of power consumption. 
[0022] 

[Means for Solving the Problem] The color light source driven and controlled so that the electrochromatic display display 
by this invention emits light by time sharing in red light, green light, and a blue glow among one frame, The period when 
it is arranged ahead of this color light source in, and the color light source emits light in red light, The period which emits 
light in green light, each period which emits light in a blue glow, a red image, It has the liquid crystal panel driven and 
controlled to be scanned so that a green image and a blue image may be displayed, to eliminate a screen completely in 
case the color in which the color light source emits light is switched, and to switch a scanning direction for every frame, 
and is constituted. 
[0023] 

[Function] In this invention, since a liquid crystal panel is scanned so that the period when the color light source emits 
light in red light, the period which emits light in green light, each period which emits light in a blue glow, a red image, a 
green image, and a blue image may be displayed, it can perform a full color display. 

[0024] Moreover, sufficient brightness can be obtained, even if it raises the use efficiency of the color light source and 
lowers the quantity of light of the color light source, since it is driven and a liquid crystal panel is controlled to eliminate a 
screen completely, in case it switches the color in which the color light source emits light. 

[0025] However, in case the color in which the color light source emits light is switched, when eliminating a screen 
completely, in 1 inter-frame, the period when a scan line displays data will not become the same in all scan lines, but the 
variation in brightness will arise on the whole screen. 
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[0026] Then, it is made for the brightness of all scan lines to become the same, and is made to secure the fixed nature of 
t^e brightness of the whole screen in this invention, if two frames is displayed noting that it is driven and a liquid crystal 
panel is controlled to switch a scanning direction for every frame. 
[0027] 

[Example] The block diagram in which drawing 1 shows the important section of one example of this invention, and 
drawing 2 are timing diagrams which show operation of one example of this invention, one frame is classified into R 
subframe (14.3mS/3), G subframe (14.3mS/3), and B subframe (14.3mS/3), and the electrochromatic display display of 
this example drives it while it sets frame frequency to 70Hz, namely, sets one frame to 14.3mS(s). 
[0028] The color light source which can emit light to the timing which 6 became independent of about red light, green 
light, and the blue glow in drawing 1 here, the color light source mechanical component to which 7 drives the color light 
source 6, and 8 are liquid crystal panels arranged in the front face of the color light source 6. 

[0029] In addition, at this example, liquid crystal panels 8 are 640 Y electrodes Y001 and Y002... They are Y640 and 480 
X electrodes X001 and X002... The liquid crystal panel of the active matrix method of 640x480 dots which comes to 
prepare X480 is used. 

[0030] Moreover, 9 is the X electrodes X001 and X002... X driver which drives X480, and 10 are the control signal 
generating sections which generate a color change signal, an elimination timing signal, and a scanning-direction change 
signal in response to supply of scanning data. 

[0031] It is the signal which controls the color light source mechanical component 7 here for a color change signal to 
carry out the color light source 6, and to emit light in green light in G subframe, and to make a blue glow to emit light in 
red light in R subframe, and emit light in B subframe. 

[0032] Moreover, an elimination timing signal is a timing signal which aims at complete elimination of a screen, and in 
each subframe, before it supplies scanning data to the X driver 9, it is a signal generated at the time of the color change of 
the color light source 6. 

[0033] Moreover, for a scanning-direction change signal, the X drivers 9 are [ ... It is the signal which directs whether to 
drive and scan in the order of X001, and is 3 times the period of scanning data, and the level is switched. ] the X 
electrodes X001 and X002... It is the direction which drives X480 and is scanned X001 and X002 ... It is whether it drives 
and scans in the order of X480, and X480 and X479. 

[0034] if "L" is supplied to the X driver 9 as a scanning-direction change signal here - the X electrodes X001 and 
X002 ... if it drives and scans in the order of X480 and "H" is supplied as a scanning-direction change signal ~ the X 
electrodes X480 and X479 ... it is constituted so that it may drive and scan in the order of X001 

[0035] then - moreover, the X driver 9 - the X electrode 001 side and the X electrode 480 side - respectively - scanning 
data input terminal 9 A -- 9B is prepared and they are the X electrodes X001 and X002... in driving and scanning in the 
order of X480 Scanning data are inputted into scanning data input terminal 9B, and they are the X electrodes X480 and 
X471... When driving and scanning in the order of X001, it is constituted so that scanning data may be inputted into 
scanning data input terminal 9B. 

[0036] In this example, the three-state buffers 1 1 and 12 and an inverter 13 are formed again, then, in scanning-direction 
change signal = "L" Setting the three-state buffer 1 1 to ON, and scanning data are supplied to scanning data input terminal 
9 A by setting the three-state buffer 12 to OFF. in scanning-direction change signal - "H" Setting the three-state buffer 1 1 
to OFF, and it is made to supply scanning data to scanning data input terminal 9B by setting the three-state buffer 12 to 
ON. 

[0037] Moreover, 14 is the Y electrodes Y001 and Y002... Y driver which drives Y640, and 15 are indicative-data control 
sections which control an indicative data, and this indicative-data control section 15 replaces the indicative data which 
incorporates an indicative data from an image memory, and supplies elimination data to Y driver according to elimination 
timing, and is supplied to the Y driver 14 according to reversal of a scanning direction. 

[0038] Thus, the constituted this example is driven as shown in drawing 2 on behalf of the 2nd frame made into the 1st 
frame made into scanning-direction change signal = "L", and scanning-direction change signal = "H." 
[0039] In addition, the wave of the portion described as the color light source 6 in this drawing 2 shows whether the color 
light source 6 is emitting light in the light of what color, and the portion in which the portion in which the portion 
described as "R luminescence" described it as the state which is emitting light in red light, and "G luminescence 1 ' 
described green light as the state which is emitting light, and "B luminescence" shows the state where of light is emitted in 
the blue glow. 

[0040] Moreover, S001, S002, S479, and S480 show the scan line corresponding to the X electrodes X001, X002, X479, 
and X480, respectively, and the wave of the portion described as these [ S001 S002, S479, and S480 ] shows during 
which grade each scan line shows data (maintenance). 
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[0041] For example, H level portion described as "RD" shows the state where red image data are displayed, H level 
portion described as "GD" shows the state where green image data are displayed, H level portion described as "BD" 
shows the state where blue image data are displayed, and L level portion shows the elimination state. 
[0042] That is, in R subframe of the 1st frame, the color light source 6 emits light in red light by control of the color light 
source mechanical component 7 based on a color change signal, and the Y driver 14 outputs the red image data RD of 
each scan line one by one. 

[0043] Since the scanning-direction change signal is "L" by the 1st frame here, the X driver 9 is synchronized in operation 
of the Y driver 14, and they are the X electrodes X001 and X002... X480 is driven and scanned one by one, consequently 
the red image based on the red image data RD is displayed. 

[0044] In this case, before becoming G subframe next (i.e., before the color change of the color light source 6 is 
performed), while an elimination timing signal is supplied to the X driver 9, elimination data are supplied to the Y driver 
14, and they are all the X electrodes 001 and X 002... While X480 drives simultaneously, an elimination pulse is supplied 
to all scan lines, and complete elimination of a screen is performed. 

[0045] Next, if it becomes G subframe, the color light source 6 will emit light in green light by control of the color light 
source mechanical component 7 based on a color change signal, and the Y driver 14 will output the green image data GD 
of each scan line one by one. 

[0046] Since the scanning-direction change signal is "L" here, the X driver 9 synchronizes operation of the Y driver 14, 
and they are the X electrodes X001 and X002... X480 is driven and scanned one by one, consequently the green image 
based on the green image data GD is displayed. 

[0047] In this case, before becoming B subframe next (i.e., before the color change of the color light source 6 is 
performed), while an elimination timing signal is supplied to the X driver 9, elimination data are supplied to the Y driver 
14, and they are all the X electrodes 001 and X 002... While X480 drives simultaneously, an elimination pulse is supplied 
to all scan lines, and complete elimination of a screen is performed. 

[0048] Next, if it becomes B subframe, the color light source 6 will emit light in a blue glow by control of the color light 
source mechanical component 7 based on a color change signal, and the Y driver 14 will output the blue image data BD of 
each scan line one by one. 

[0049] Since the scanning-direction change signal is "L" here, the X driver 9 synchronizes operation of the Y driver 14, 
and they are the X electrodes X001 and X002... X480 is driven and scanned one by one, consequently the blue image 
based on the blue image data BD is displayed. 

[0050] In this case, before becoming R subframe next (i.e., before the color change of the color light source 6 is 
performed), while an elimination timing signal is supplied to the X driver 9, elimination data are supplied to the Y driver 
14, and they are all the X electrodes 001 and X 002... While X480 drives simultaneously, an elimination pulse is supplied 
to all scan lines, and complete elimination of a screen is performed. 

[0051] Next, it becomes the 2nd frame, and again, if it becomes R subframe, the color light source 6 will emit light in red 
light by control of the color light source mechanical component 7 based on a color change signal, and the Y driver 14 will 
output the red image data RD of each scan line one by one. 

[0052] Since the scanning-direction change signal is "H" by the 2nd frame here, the X driver 9 is synchronized in 
operation of the Y driver 14, and they are the X electrodes X480 and X479... X001 is driven and scanned one by one, 
consequently the red image based on the red image data RD is displayed. 

[0053] In this case, before becoming G subframe next (i.e., before the color change of the color light source 6 is 
performed), while an elimination timing signal is supplied to the X driver 9, elimination data are supplied to the Y driver 
14, and they are all the X electrodes 001 and X 002... While X480 drives simultaneously, an elimination pulse is supplied 
to all scan lines, and complete elimination of a screen is performed. 

[0054] Next, if it becomes G subframe, the color light source 6 will emit light in green light by control of the color light 
source mechanical component 7 based on a color change signal, and the Y driver 14 will output the green image data GD 
of each scan line one by one. 

[0055] Since the scanning-direction change signal is "H" here, the X driver 9 synchronizes operation of the Y driver 14, 
and they are the X electrodes X480 and X479... X001 is driven and scanned one by one, consequently the green image 
based on the green image data GD is displayed. 

[0056] In this case, before becoming B subframe next (i.e., before the color change of the color light source 6 is 
performed), while an elimination timing signal is supplied to the X driver 9, elimination data are supplied to the Y driver 
14, and they are all the X electrodes 001 and X 002... While X480 drives simultaneously, an elimination pulse is supplied 
to all scan lines, and complete elimination of a screen is performed. 

[0057] Next, if it becomes B subframe, the color light source 6 will emit light in a blue glow by control of the color light 
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source mechanical component 7 based on a color change signal, and the Y driver 14 will output the blue image data BD of 
each scan line one by one. 

[0058] since the scanning-direction change signal is "H" here, the X driver 9 synchronizes with operation of the Y driver 
14 — making - the X electrodes X480 and X479 ... X001 is driven and scanned one by one, consequently the blue image 
based on the blue image data BD is displayed 

[0059] In this case, before becoming R subframe next (i.e., before the color change of the color light source 6 is 
performed), while an elimination timing signal is supplied to the X driver 9, elimination data are supplied to the Y driver 
14, and they are all the X electrodes 001 and X 002... While X480 drives simultaneously, an elimination pulse is supplied 
to all scan lines, and complete elimination of a screen is performed. 

[0060] The blue image displayed by the red image displayed here by R subframe in the 1st frame, the green image 
displayed by G subframe, and B subframe has time difference, color mixture is carried out on a visual sense, and the full 
color display of one frame is performed. 

[0061] Moreover, also in the 2nd frame, the blue image displayed by the red image displayed by R subframe, the green 
image displayed by G subframe, and B subframe has time difference, color mixture is carried out on a visual sense, and 
the full color display of one frame is performed. 

[0062] However, it sets to the 1st frame and they are [ ... It will become short in order of S480. ] scan lines S001 and 
S002... They are scan lines S001 and S002 about the scan of S480... Since it is carrying out in order of S480, a data 
display period has the longest scan line S001, and they are the following and a scan line S002. 
[0063] Consequently, a scan line S001 is the highest and brightness is the following and a scan line S002... It cannot 
become low in order of S480, and the brightness of the whole screen cannot be made regularity in this limitation. 
[0064] Then, the scanning direction in the 2nd frame is made into the case of the 1st frame, and reverse in this example, 
and they are scan lines S480 and S479... It is supposed that it carries out in order of S001 . 

[0065] Consequently, a scan line S480 is the longest and a data display period is the following and a scan line S479... It 
becomes short in order of S001, the scan line S480 of brightness is the highest, and they are the following and a scan line 
S479... It becomes low in order of S001. 

[0066] Thus, when the data display period of a scan line totals the data display period in the 1st frame, and the data 
display period in the 2nd frame, it is made for this example to become the same at all scan lines, and is made fixed [ this 
example / the brightness of the whole screen ]. 

[0067] Thus, it is not necessary to make the same the length of the data display period in each scan line, and in this 
example, considering brightness, [ in one frame ], the longest scan line S001 of a data display period can display data for 
about one frame, and can display data about 1 / during two frames also by the shortest scan line S480 of a data display 
period at the 1st frame. 

[0068] Moreover, at the 2nd frame, the longest scan line S480 of a data display period can display data for about one 
frame, and can display data about 1 / during two frames also by the shortest scan line S001 of a data display period. 
[0069] Therefore, according to this example, even if it raises the use efficiency of the color light source 6 and lowers the 
quantity of light of the color light source 6 as compared with the electrochromatic display display shown in drawing 3 , 
sufficient brightness can be obtained and reduction-ization of power consumption can be attained. 
[0070] 

[Effect of the Invention] According to this invention, as mentioned above, a liquid crystal panel The period when the 
color light source emits light in red light, the period which emits light in green light, the period which emits light in a blue 
glow, Since it is driven and controlled to eliminate a screen completely in case the color in which it is scanned, 
respectively so that a red image, a green image, and a blue image may be displayed, and the color light source emits light 
is switched Even if it raises the use efficiency of the color light source and lowers the quantity of light of the color light 
source, sufficient brightness can be obtained and reduction-ization of power consumption can be attained. 
[0071] In addition, in this invention, since it is driven and a liquid crystal panel is controlled to switch a scanning 
direction for every frame, if, as for the brightness of all scan lines, the display of two frames is performed, it will become 
the same and the fixed nature of the brightness of the whole screen will be secured. 



[Translation done.] 
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